Abstract. For the class of Fourier series with quasi-monotone coefficients, it is proved that ||i" -<t"|| = o(l), n -» oo, if and only if a"lg n = o(\), n -» oo. This generalizes a theorem for monotone coefficients and provides a new proof for a result due to Telyakovskii and Fomin.
The problem of L1-convergence of the Fourier cosine series a0 °°f {x) = -y + 2j a"cos nx 1 n = \ has been settled for various special classes of coefficients. W. H. Young [1] found that
is a necessary and sufficient condition for cosine series with convex (A2an > 0) coefficients, and A. N. Kolmogorov [2] extended that result to the cosine series with quasi-convex (2"=1Ti|A2a"_,| < co) coefficients. G. A. Fomin [3] showed that for cosine series with monotone coefficients (Y) is a sufficient condition and a\n/an lg T7 = o(l), n -» 00 (*)
is a necessary one. It is easy to see that Aan > 0 and (*) imply (Y). Hence, for cosine series with monotone coefficients such that (*) holds, the condition (Y) is necessary and sufficient for L'-convergence. J. W. Garrett and C. V. Stanojevic [4] improved that result by showing that for trigonometric series with monotone coefficients such that
where || • || is the L'-norm and ao ■£ sn(x) = "T + 2u (ak cos k* + bk sin kx). Proof. We shall carry out the proof for the cosine series only, the proof for the sine series being essentially the same. For the "if part, we need the following lemma.
Lemma. Let (a") be a quasi-monotone sequence such that a" lg n = o(l), n -» oo. Then I fk\bak\lgk=o(l), n^oo. »lg " Mi i
Finally, an lg ti = o(l), ti -» oo.
The proof of the Telyakovskii-Fomin theorem follows from the observation that iff E Lx, then ||i" -a"\\ = o(l), n -h> oo <=> \\sn -/|| = o(l), ti -oo.
